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A fit 18 year old rugby player presented with a four month history of progressive exertional breathlessness, preceded by an unremarkable flu-like illness. There was no response to inhaled 2 -agonist, oral theophylline, or inhaled corticosteroids. At assessment, he was breathless on minimal exertion with wheeze. He had never smoked cigarettes. There was no family history of chest disease. He had worked with fibreglass and hardener for one month and had an inhalation anaesthetic for a tonsillectomy, 18 months previously. On examination, his chest was hyperinflated with decreased expansion, hyper-resonant percussion note, reduced breath sounds, and diVuse polyphonic expiratory rhonchi.
Forced expiratory volume in one second was 1.3 litres (30% of predicted), forced vital capacity 4.2 litres (79%), with a ratio of 31%. Residual volume was 3.64 litres (290%) and total lung capacity 8.65 litres (131%). Single breath carbon monoxide transfer factor was 3.38 mmol/min/kPa (29%). Chest radiography (fig 1) , high resolution computed tomography of the thorax at the level of the pulmonary trunk (fig 2) , and open lung biopsy (fig 3) are shown. 
Questions
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A 73 year old woman was admitted to hospital for weight loss, dysphagia with solids, and dyspnoea. She had suVered from Raynaud's phenomenon for 10 years. The main relevant findings are shown in the figures (figs 1-4). Erythrocyte sedimentation rate was normal and C reactive protein was 33 mg/l (normal <5 mg/l). White cell count was normal. Laboratory studies also revealed plasma lactate dehydrogenase of 1362 IU/l (normal 220-480 IU/l) and creatine phosphokinase of 1323 IU/l (normal 15-190 IU/l) consistent with myositis. Myoglobin was 1512 µg/l (normal <70 µg/l). Renal function was normal. Antinuclear antibodies were raised up to 1/2560 with a nucleolar staining pattern and extractable nuclear antigens were negative. Rheumatoid factor was negative. Plain chest radiography and lung function tests were normal. Doppler echocardiography demonstrated normal left ventricular function but severe pulmonary hypertension (pulmonary arterial systolic pressure was 56 mm Hg). Capillaroscopy showed dilated nailfold capillary loops. 3 and cadmium exposure 4 have been associated with pulmonary emphysema and it has been described in intravenous drug abusers, particularly of heroin, methadone, 5 and injected dissolved methylphenidate (Ritalin) tablets. 6 Hereditary bullous emphysema can develop precociously in rare syndromes such as Salla's disease, cutis laxa, and idiopathic non-arteriosclerotic cerebral calcification syndrome. 4 None of these unusual aetiologies were identified in our patient.
Questions
Q3: What treatment options are available?
Inhaled bronchodilator therapy is the mainstay of treatment, with 2 -agonists and anticholinergic agents. A trial of oral corticosteroids should be performed and if significant improvements in symptoms and lung function documented, this may justify inhaled corticosteroids. There is however no evidence that steroids halt the progression of smoking induced emphysema. In this case, there was no response to oral steroids. In advanced pulmonary emphysema, surgical options include lung volume reduction surgery and bullectomy, to improve lung mechanics and thereby reduce dyspnoea and increase exercise capacity. In younger subjects, significant ventilatory impairment progressing to respiratory failure may be treated with lung transplantation. In this case, reduction surgery was not performed but the patient did progress to single lung transplantation 30 months after presentation. However, even with transplantation, outcome is poor, with a five year actuarial survival of only 42.6%. 
Discussion
Emphysema (abnormal enlargement of airspace beyond the terminal bronchioles, with destruction of their walls without fibrosis), in the majority of cases, is related to cigarette smoking, though in rare cases other factors may be involved as outlined above. Other possible factors considered in this case were exposures to fibreglass and inhalational anaesthetic gases. Exposure to fibreglass does not cause airway obstruction 3 and there have been no reports of associations between emphysema and anaesthetic gases. We did not perform a functional assessment of 1 -antitrypsin or measure 1 -antichymotrypsin levels, but even if abnormal, the speed of progression in a non-smoker would be remarkable, making this an unlikely causative factor. We have identified only one previous similar report, 8 with idiopathic emphysema and rapid deterioration in ventilatory function, progressing to respiratory failure in a young non-smoker.
Recent research suggests that proteaseantiprotease, 9 and oxidant-antioxidant imbalance, 4 9 may be involved in the pathogenesis of emphysema. We suggest that a single exposure to a toxic or infectious agent may have caused inflammatory cell sequestration, protease and reactive oxidant species release, and progressive lung destruction in our patient.
It has been suggested that emphysema may progress, even after removal of the stimulus. 10 This case demonstrates deteriorating lung function, with no obvious ongoing inflammatory stimulus and illustrates that chronic inflammation and lung destruction over many years is not always required to produce emphysema and end stage respiratory failure.
Final diagnosis
Idiopathic pulmonary emphysema. 
Q3: What are the possible explanations for bilateral ptosis and myositis?
Bilateral ptosis is a rare clinical condition. Differential diagnosis is given in box 1. A metabolic origin was excluded by a blood sample. Myasthenia can be associated with systemic sclerosis but bilateral ptosis is generally encountered during myasthenia crisis, which was not the case in our patient.
The bilateral ptosis was caused by thickening of the eyelids.
Muscular involvement is present in the majority of cases of systemic sclerosis (weakness of muscles). A few patients have florid changes of polymyositis and are usually classified as having an overlap syndrome. benign condition. Sexual intercourse should be considered as the main aetiological factor. 4 Patients present with cord like induration on the dorsal surface of the penis. Pain may or may not be present. Swelling of the penis due to oedema is seldom present. It can present as an acute thrombophlebitis in which case pain and fever are often associated with significant inflammation of the penis. Diagnosis is obvious on clinical examination. Colour Doppler ultrasonography 4 is an important tool in the diagnosis and follow up of these patients to visualise resolution of the thrombus and restoration of normal blood flow. Most of the cases seen early respond well to conservative treatment such as anti-inflammatory agents and anticoagulant and antithrombotic drugs. These drugs reduce the recovery period. In cases of infection antibiotics must be used. Most cases resolve in four to six weeks and are recanalised by nine weeks. 4 In persistent cases, surgical treatment is recommended-for example, stripping of the vein or thrombectomy. 5 Surgical treatment in these advanced cases is very eVective for relieving pain, decreasing skin induration, and producing aesthetically pleasing results. There have been no reports of deformity of the penis or impotence after treatment.
Final diagnosis
Systemic sclerosis.
Mondor's disease of the penis. 
Hypercalcaemia in a 63 year old man Q1: What is the cause of the apparent resistance to bisphosphonates?
The non-suppressed serum intact parathyroid hormone during hypercalcaemia should suggest the possibility of coexisting primary hyperparathyroidism, although this is usually responsive to calcium reducing therapeutic measures. Both oral and intravenous routes of bisphosphonate administration proved ineVective in inducing eucalcaemia and excludes malabsorption as a cause. The possibility of an artifactual cause for hypercalcaemia must be considered.
Q2: What further investigations for hypercalcaemia should be undertaken?
Ionised calcium should be measured on an anaerobically collected heparinised plasma sample to exclude primary hyperparathyroidism and confirm the presence of abnormal calcium binding globulins.
Q3: What are the causes of hypercalcaemia in myeloma?
See table 1.
Discussion
The plasma ionised calcium in this man on oral clodronate was found to be 1.10 mmol/l (reference range 1.13-1.32) when a simultaneous corrected calcium was 3.03 mmol/l excluding primary hyperparathyroidism and confirming the existence of abnormal calcium binding globulins. Concordance of measured total calcium between cresolphthalein complexone (in house laboratory method) and atomic absorption spectrophotometry confirmed the validity of the in-house measurement. A fasting urine sample revealed very low calcium excretion consistent with a low filterable (includes ionised) calcium (ratio of calcium and creatinine clearance was 0.001). In retrospect it was clear that our patient did not reliably exhibit renal impairment or symptoms such as polyuria and polydipsia at the time of recognition of hypercalcaemia, undoubtedly attributable to non-raised ionised calcium. Hypercalcaemia in myeloma, generally due to bone resorption, is associated both with renal failure as well as a poor prognosis. 7 Factors leading to hypercalcaemia in myeloma are shown in table 1. Abnormal calcium binding globulins, bound to variable regions of Fab regions of the immunoglobulin molecule, have been described in myeloma previously and are considered to be very rare. Prompt recognition prevents inappropriate calcium reducing treatment and false attribution of a poor prognosis in such cases. Of course, it must be remembered that genuine hypercalcaemia may be superimposed on the artifactual and greatly complicate the metabolic picture. Resistance to calcium reducing measures alerted us to the possibility of calcium binding proteins in this Abnormal calcium binding globulins 4 5 Coincident presence of another disease causing hypercalcaemia including primary hyperparathyroidism 6 PTH-rP = parathyroid hormone related peptide.
patient with myeloma. In centres where ionised calcium is not routinely measured the artifactual nature of hypercalcaemia may be suspected when such resistance to calcium reducing measures is encountered. Calcium in the blood is found in a bound state (approximately 40%; mainly bound to albumin in health), in a complex with citrate and other anions (<10%), as well as in an ionised form (approximately 50%). 8 Only the ionised calcium controls and influences crucial biological processes such as neuromuscular transmission and excitability. Thus, changes in serum protein levels or acid-base status will aVect the relationship between ionised and total calcium. Despite this total plasma calcium, adjusted to plasma albumin (adjusted or corrected serum calcium (mmol/l) = measured calcium concentration ± 0.02 for every g/l of albumin above or below an arbitrary figure respectively such as 42 g/l in our laboratory), remains the most commonly measured index even in hypoalbuminaemia and paraproteinaemias. Although ionised calcium can be measured easily using ion selective electrodes, it is impractical to measure ionised calcium in all situations requiring calcium measurement as specimens must be obtained anaerobically to minimise changes in specimen pH. Approaches to correction, described above, attempt to estimate the ionised calcium by adjusting for interindividual and intraindividual variation in albumin or total protein concentrations. Such "corrections" invoke the use of equations incorporating the mean of the aYnity of albumin or total proteins for calcium. 9 10 Correction allows both the comparison of an individual calcium result with a reference range as well as the monitoring of calcium in the same person from day to day, minimising artifactual changes due to haemoconcentration (due to tourniquet eVect) or haemodilution factors (intravenous fluid therapy). However, such "correction" is misleading when binding proteins with abnormally high aYnities are present as in our case.
Correction factors employed to produce total serum calcium are crude estimates of the biologically important ionised calcium. Resistance to therapeutic attempts to reduce circulating calcium concentrations, especially when symptoms and signs of significant hypercalcaemia are absent, should lead to suspicion of the presence of calcium binding globulins in myeloma.
Final diagnosis
Hypercalcaemia due to abnormal calcium binding globulins in myeloma.
Subacute haemorrhage into the spinal cord Q1: What is the investigation and what does it show?
The investigation is a sagittal T2 weighted magnetic resonance image (MRI) of the dorsal (thoracic) cord. It shows an ovoid, intramedullary (within the spinal cord) lesion with little associated cord expansion. The lesion is of mixed signal intensity and consists of a nodule of high signal abnormality inferiorly with surrounding low signal. The high signal is consistent with subacute blood and represents methaemoglobin, while the low signal is consistent with chronic haemorrhage and represents haemosiderin. There is also high signal abnormality within the spinal cord extending superiorly and inferiorly in keeping with cord oedema. The diVerential diagnosis for an intramedullary lesion containing blood in various states of degradation is shown in box 1. The appearances are those of a vascular malformation into which haemorrhage has occurred at diVerent times. The lesion is most likely a cavernous malformation because of all vascular malformations these are the most prone to episodes of repeated bleeding. MRI is particularly sensitive at detecting the diVerent blood degradation products formed because of their diVering paramagnetic qualities. Although haemorrhage can occur into a tumour, apart from ependymomas, the mixture of subacute and chronic blood would be unlikely. Cord expansion would be expected for a spinal cord tumour and tumours often show contrast enhancement, neither of which were the case for this patient. Although symptoms began while exercising there was no trauma reported and the time course was not correct for traumatic haematomyelia. Previous reports have commented on vascular malformations bleeding after exercise and minor trauma however. 
